Introduction
All countries look to economic growth to reduce low-income or poverty. An increase in employment and employment earnings associated with economic expansions is seen as the most effective way of reducing low-income rates. But for growth to be effective, expansions must generate substantial employment, families in low-income must share in the employment gains, and the wages received by families at the bottom of the income distribution must be sufficient to reduce low-income rates effectively.
The association between economic growth and poverty has been a topic of some concern in the U.S. in particular during the past fifteen years. Papers in the 1980s asked whether the association between economic growth and poverty had petered out (e.g. Hirsch, 1980; Thornton, Agnello and Link, 1978; Blank and Card, 1993) . In general, authors found that the association between economic growth and the rate of reduction of poverty had decreased in the United States. Blank and Card concluded that the failure of poverty rates to respond to robust GDP growth during the 1980s in the U.S. was due to a combination of slow productivity growth and widening wage inequality that accompanied the expansion of the 1980s. During the late 1990s, however, wage inequality stabilized, as earnings among lower wage workers increased significantly in the strong expansion (Card and Dinardo, 2002) . In Canada, Zyblock and Lin (1997) addressed the association between the employment rate and low-income for the period 1973-1995 and concluded that while economic growth tended to reduce low-income, this relationship had generally weakened since 1980. This paper concentrates on the 1990s. When contrasted with the 1980s, economic growth during the recovery period, 1993-1997, was slow. As a result, growth in employment and employment earnings was depressed relative to the 1980s (Picot and Heisz, 2000) . Hence, there is reason to suspect that economic growth and the associated employment earnings growth did not play as strong a role in reducing low-income during the 1990s as during the 1980s. However, this paper focuses on the relationship between economic growth and low-income. For Canada, there are a number of concerns regarding the association during the 1990s.
Inequality in family market earnings increased substantially (Wolfson and Murphy, 2000) during the 1990s. It is earnings patterns at the family level, not at the individual level, that influence low-income trends. There were also other changes at work that may have affected the relationship between economic growth and changes in low-income. Earnings inequality rose among men, and were stable or declined among women. Women's earnings rose while those of men declined. Similarly, the earnings of young men fell, and those of older men remained stable or were increasing. Employment among the least educated fell relative to more educated workers, and there was some evidence that for younger workers, relative earnings among the least educated fell (Bar-Or et al (1993) , Picot and Heisz (2000) ).
Finally, within this environment of slow growth in GDP, earnings and employment, the social transfer system was also undergoing change. There was substantial revision to the Employment Insurance system during the 1990s (Lin, 1998) . Sargent (1998) constructed an "EI disincentives index" for Canada, and showed that disincentives to work embodied in the EI system fell through the 1990s. Social assistance benefits fell in most provinces between 1989 and 1999 (National Council of Welfare. 2000 . While in contrast, the child tax benefit system was substantially expanded. Hence, beyond economic growth and employment effects, structural change in the social transfer benefits received by Canadians may also have contributed to trends in low-income during the 1990s.
The paper addresses four questions. First, was low-income higher in the 1990s than the 1980s? Second, we ask what role changes in employment earnings played in the rise in low-income intensity? Third, what was the "direct" effect of changes in social transfer benefits received (ignoring "indirect" effects associated with behavioural responses to changes in the transfer system and potentially decreasing work disincentive effects) on the rise in low-income intensity? Finally, the paper asks whether the association between economic growth (as measured by change in GDP or unemployment) and low-income has changed during the 1990s. Is economic growth a less effective tool for reducing low-income?
Measuring Low-Income
This analysis employs Statistics Canada's LICO (low-income cut-off) computed on an after taxes and transfers basis. The LICOs used here were established in 1992 and are held fixed (in real terms, as income is deflated using provincial CPIs) at that level over the entire period (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) . Hence, this analyses employs a fixed rather than variable relative low-income cut-off. Although the LICOs are adjusted for family size and size of urban area, provincial LICOs are not available. The national LICO (within family size and size of urban region) is applied to the provinces and regions. For example, for a family of four the same LICO is applied to families living in large urban areas in Ontario and Quebec (e.g. Montreal and Toronto). However, there may be cost of living differences between these cities that are not accounted for in the LICOs. This could introduce a bias for any comparison of levels of low-income among provinces. Hence, we do not focus on the relative level of low-income among provinces. Rather, we are concerned with change in earnings and transfers, and their effect on change in low-income within each province. To analyze change at the provincial level, we deflate family income with provincial level consumer price indexes so that change in low-income accurately reflects change in consumer prices for a specific province.
Family incomes are computed on an economic family basis, but the computations used for the low-income rate reflect the number of people in low-income, not the number of families. That is, families are weighted by family size in the low-income rate calculation, so in essence the unit of analysis is the individual, with family income applied to that individual.
The analysis is restricted to families with the head (highest earner) aged less than 65 since we are concerned with economic growth and employment effects, and employment earnings play a small role in determining low-income among the elderly.
We compute estimates of the low-income rate and the low-income gap on both a market earnings basis (before taxes and transfers) and a disposable income basis (after taxes and transfers). The same post-tax transfer LICO is employed in both calculations. Market earnings include wages and salaries, self-employment income, investment income, income from private pensions (including public servants), and other market income. Social transfers include EI benefits, social assistance, OAS/GIS/spouses allowance, CPP/QPP benefits, child tax benefits, workers compensation, GST/HST credits, provincial tax credits and other government transfers. It is well known that the transfer components of income (e.g. EI and social assistance benefits) are underestimated in surveys. In the aggregate, from 75% to 80% of government transfers are captured in the Survey of Consumer Finances (SCF) through the 1980s. Since our concern is primarily with changes through time in transfers and their effect on low-income, we are less concerned with the degree of under-estimation, and more concerned with its stability. The proportion of transfer benefits captured in the SCF remained quite constant through the 1980s at between 75% and 80%, and increased in the 1990s, to the 80% to 87% range (internal Statistics Canada evaluation). Hence, if anything the decline in transfer benefits will be underestimated, and the effect of the decline in transfers on the rise in low-income between the 80s and 90s will be underestimated.
In all sections of the paper except that incorporating regression results, we use the Survey of Consumer Finances (SCF) for the years 1980 to 1996, and the Survey of Labour and Income Dynamics (SLID) for 1996 to 1999. The SCF was discontinued, and SLID replaced it. While these surveys produce comparable estimates at aggregate levels, for some regions and income components the estimates differ between the surveys. To overcome this issue, we focus only on change in low-income, not in the level of low-income. Our estimates of change always come from identical surveys; we use SCF to measure change between 1980 and 1996, and SLID for the 1996 to 1999 period. More details regarding this issue can be found in appendix B.
Low-income intensity is a measure of low-income that incorporates information on both the lowincome rate (the proportion of the population below the low-income cut-off) and the low-income gap (the "depth" of low-income). The low-income gap is the difference between the low-income cut-off and the average family income (among low-income families), divided by the low-income cut-off. Hence, the gap represents the "depth" of low-income expressed as a proportion the lowincome cut-off. A gap of 0.32 means that the average family income of low-income families was 32% below the low-income cut-off. An increase in the gap, say from 0.32 to 0.34, implies an increase in the "depth" of low-income.
We focus on the change in low-income intensity, low-income rate and low-income gap in this paper. The approximate relationship between those three measures is simply: % change in intensity = % change in rate + % change in gap An algebraic description of this approximation can be found in the appendix A. The main point is that the change in low-income intensity is simply the sum of the change in the rate, and the change in the gap. We generally report all three measures-intensity, rate and gap. In all sections of the paper except that incorporating regression results, computations of the change in lowincome intensity, rate and gap, and the effect of earnings and transfers on this change are made using the change in natural logarithms. For ease of presentation, this is referred to as a percentage change in the text. Hence, between any two years the change in, say, the low-income rate is Q EXW WKLV ZLOO EH UHIHUUHG WR DV a percent change for ease of presentation (it is an approximation of percentage change when the change is small).
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Low-Income Intensity Among the Population Under 65
Chart 1 displays low-income intensity, rate and gap, based on disposable income, for Canada from 1980 through 1999, the latest year for which data are available. The analysis will focus on Canada. However, some of the largest changes in low-income occurred in the provinces, particularly Ontario, Quebec and B.C. (Table 2 ). For the sake of brevity, the details will be presented here only for Canada. However, when important differences among provinces exist, they will be noted in the text. Since we are concerned primarily with change over time in lowincome intensity, we have chosen to index the intensity measure. Low-income intensity, which incorporates changes in both the low-income rate and the lowincome gap is, not surprisingly, very cyclical in nature. Low-income intensity was higher during the 1990s than during the 1980s. It rose for a longer period following the recession, rising well into the recovery, and the increase was greater. During the 1990s, low-income intensity rose by 53% over the eight-year period following the 1989 cyclical peak 2 , peaking at 0.089 in 1997. By way of contrast, low-income intensity rose only 29% over a three-year period following the 1 As noted earlier, although we have reliable measures of the change in consumer prices within provinces, we do not have reliable measures of differences among provinces at any point in time in consumer prices and the cost of living. Hence, we can reliably deflate incomes within a province to compute a comparable low-income intensity measure within provinces over time. However, we are reluctant to assume that we have comparable measures of low-income intensity among provinces, since we apply the national LICO, and cannot reliably adjust for differences among provinces in the cost of living at any point in time. Hence the focus on change over time within provinces. The absolute values of low-income intensity are in Appendix Table A-2.   2 When unemployment hit a cyclical low of 7.5% cyclical peak of 1981 3 , reaching .085 in 1984. Even though GDP growth was positive during the 1993-1997 period (average annual 3.4%), and unemployment fell from 11.2% to 9.2% (Table 1) , low-income intensity continued to rise. No significant fall in intensity was observed until 1998.
To examine changes between the 1980s and 1990s we will compare 1996 to 1986 , and 1999 to 1989 . The recessions ended in 1982 and 1992 (Cross, 1998 . Both 1986 and 1996 were four years into recovery, with unemployment rates of 9.6% and 9.7% respectively; 1989 and 1999 were seven years into recovery expansion, with unemployment rates of 7.5% and 7.6%. At these roughly comparable points in the business cycle, low-income intensity was higher during the 1990s than the 1980s. By 1996 low-income intensity was 26% higher than 1986. Intensity was also higher seven years into the recovery expansion; by 1999 it was 29% higher than in 1989 (Table 2 ). These percentage changes differ from those in Table 3 for two reasons: (1) percentage change calculations are used here, whereas Table 3 is the change in the natural log of intensity, and (2) Table 3 uses consistent data sets, whereas here SCF is used for 1988, and SLID for 1999.
Unfortunately low-income data are not available for 2000. Economic growth was very strong during that year, as shown in Table 1 . The unemployment rate fell from 7.6% in 1999 to 6.8% in 2000. Low-income intensity would certainly have decreased. However, whether it would have returned to the levels observed during the late 1980s cyclical peak is difficult to say. Declines in low-income intensity can be substantial at the end of a business cycle. During the period of very high economic growth during the last year of the 1980s cycle (1989), low-income intensity fell 10% nationally. However, to return to 1989 levels, low-income intensity in 2000 would have to fall 29% 4 . Even if it did, over most of the 1990s low-income intensity remained above the levels observed during the 1980s cycle.
To summarize, during the mid and late 1990s, low-income intensity was higher in almost all regions than during comparable years in the 1980s. As Osberg (2000) has shown, low-income levels in the Canadian provinces increasingly resembled those in the U.S. during the 1990s. To better understand the underlying causes of this general increase in low-income intensity during the 1990s, we ask:
(1) Whether the increase in low-income intensity was mainly due to increases in the lowincome rate or the low-income gap during the 1990s. Did low-income intensity rise because more people were in low-income in the 90s as compared to the 1980s, or because lowincome families were worse off than their 1980s counterparts?
4 Declines in unemployment (and increases in employment) may positively affect low-income groups only very late in the business cycle. When labour demand starts to increase during a recovery, employers may turn to higher skilled (and higher paid) workers first. As the labour market tightens, available labour becomes scarcer as unemployment falls, and lower skilled workers may be drawn into employment. Hence, many workers (and families) in low-income may only see the benefit of recovery very late in a business cycle.
(2) Was the rise in low-income in the 90s associated with declines in transfer payments received by families at risk of low-income or with slower growth in employment earnings among low-income earners.
(3) Did the association between economic growth and low-income intensity change between the 1980s and 1990s. If earnings growth among low-income families was lower in the 90s, was this a result of slower economic growth (and a weaker recovery) or because, for any given level of economic growth, employment earnings at the bottom of the labour market were less responsive than in the 1980s. The change in low-income intensity is the change in the rate plus the change in the gap, as noted earlier.
Measures of the rate, gap and intensity based on disposable income (after taxes and transfers) are shown in Chart 1 for Canada. The rate demonstrates much more cyclical variation than the gap. Over the course of a business cycle, changes in economic conditions affect the number of people in low-income much more than the well-being of those in low-income. This is true whether the gap is measured using market earnings only (before transfers have any effect on the average well-being of low-income families) as shown in the Chart 2, or after taxes and transfers (Chart 1).
However, structural (i.e. long-term) change that excludes cyclical variation does not necessarily follow this pattern. When assessing change among years that are roughly in the same position in the business cycle, such as between 1989 and 1999, both the rate and the gap play a significant role.
Changes in the Low-Income Rate
The low-income rate for the population under 65 peaked during the 1980s cycle at 13.3% in 1984, and during the 1990s cycle at 14.1% 5 in 1996 (Appendix Table A -2). The low-income rate continued to climb through the 1993-1996 period of recovery (from 13.1% to 14.1%), even though unemployment was falling. As we show in later sections, this increase was related to the fact that employment earnings were rising only very slowly while transfers were falling. The peak in the low-income rate during the 1990s varied considerably by region, but in almost all cases the low-income rate rose well into the expansion 6 , distinguishing it from the pattern observed during the 1980s recession.
By 1999, the proportion of the population in low-income had fallen from the peak, but remained above the 1989 values in all provinces except the Manitoba and Saskatchewan. For ease of presentation, all change in intensity, rates, gaps, etc. will be expressed in percentage change terms in the text, but they are in fact always change in the change in natural logarithms as noted in the tables. Using this approach, the low-income rate increased 16% in Canada between 1989 and 1999. 5 Based on SCF data, which provides comparable results with the 1980s. According to SLID, the rate was 14.7% in 1996. 6 The peak was observed in Atlantic (1997) , Quebec (1997 ), Ont. (1996 ), Man. (1997 ), Sask. (1995 , Alta (1995), and BC (1996) . [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] period is the sum of the change over the 1989-1993, 1993-1996, and 1996-1999 period. See section on "Overcoming Potential Bias" for details. The change over the 89-93 and 93-96 periods are based on SCF data, and for the 1996-1999 period on SLID data.
Changes in the Low-Income Gap
Over the 1980s cycle the average low-income gap among persons in non-elderly low-income families fell from approximately 33% to 30% (Appendix Table A -2). Persons in low-income families were somewhat better off in 1989 than in 1981 (Chart 1). As we will see, this decline was related exclusively to increases in transfer payments, as reductions in market earnings tended to increase the gap over this period. Changes in transfers, often targeted at people well below the low-income cut-off, can have a significant effect on the low-income gap, often more so than on the low-income rate.
The trends of the 1990s are opposite to those of the 1980s. The "depth" of low-income rose, as the gap increased from 30.8% in 1988 to 33.6% in 1998, in spite of economic expansion. The gains of the 1980s were lost during the 1990s. The gap rose over the 1989-1999 period, from 30.2% to 32.2%. To anticipate later results, we will see that this increase in the gap was associated with declines in market earnings, except in Alberta, where transfer payments fell more quickly than earnings rose, resulting in a substantial rise in the gap.
The Contribution of the Rate and the Gap to Changes in Low-Income Intensity
For Canada, intensity fell by 13% over the 1981-1989 cycle, driven by both declines in the rate (5% fall) and the gap (8%) ( Table 3) . Over the 1989-1999 period, the 24% rise in low-income intensity was driven by increases in both the rate (increasing 16%) and the gap (increasing 8%). The rise in the gap was concentrated in the last part of the decade, as noted earlier. For Canada as a whole, more people were in low-income, and those in low-income were worse off, at least to 1999.
The Effect of Changes in Employment Earnings on Low-Income Intensity
The 1980s and 1990s were witness to a very turbulent labour market, and unstable earnings patterns for low-income Canadians. Earnings inequality rose significantly during the 1980s (Beach and Slotsve, 1996; Morissette, Myles and Picot, 1994; Wolfson and Murphy, 2000) , and workers at the bottom of the earnings distribution saw their real wages fall. The rise in individual earnings inequality ceased during the early 1990s (although continuing to rise for men), but may have risen in the late 90s. However, family earnings inequality continued to rise throughout the 1990s (OECD, 1998; Picot, 1998; Wolfson and Murphy, 2000) . The weak economic recovery through 1997 resulted in little improvement in employment and wages for Canadian workers until very late in the decade (Picot and Heisz, 2000) . These patterns generally had a negative impact on low-income in Canada. The methodology used to capture the effect of market earnings on low-income is very straight forward. We simply compute the change in low-income intensity, the rate and the gap based on market earnings alone; this reflects the effect of changing market earnings on low-income intensity. Market earnings can change due to the interaction of labour supply and demand forces, as well as due to changes in "institutional" features of the labour market, including changes to the social transfer system. No attempt is made here to distinguish the effect of these factors one from the other.
Employment earnings among low-income families fell during both the 1980s and 1990s; by an average $750 over the 1981-1989 period, and $890 over the 1989-1999 period (Table 4) . A decline during the recessionary period is to be expected, but even during the 1996-1999 period when economic growth was substantial (3.7% average annual growth in GDP) and unemployment fell from 9.7% to 7.6%, employment earnings declined among low-income families. Furthermore, transfer benefits were falling over this period, and not replacing earnings losses 8 , so it seems unlikely that the availability of increased transfer benefits is a plausable explanation for the decline in earnings.
When translated into the effect on low-income intensity, we see that during the 1980s (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) declining earnings tended to raise both the rate and the gap (Table 5) , resulting in a 9% increase in low-income intensity (based on market earnings). The negative effects of employment earnings were equally strong during the 1990s. Over the 1989-1999 period, low-income intensity (based on market earnings) rose 19%, again due to the negative impact on both the rate and the gap. After seven years of recovery, in 1999 market-based low-income intensity was almost as high as during the peak of the 1980s recession (Chart 2).
8
It is conceivable that some of the change in market earnings and transfers among low-income families was due to the change in the type of families found in low-income. For example, if a larger share of the individuals in low-income were in single parent families, then transfers would likely increase and earnings fall in the aggregate. Comparing the family composition of 1989 to 1999, however, we see little change. In 1989, 26% of people in low-income lived in lone parent families, compared to 23% in 1999. A slightly larger proportion were recent (within the last 10 years) immigrants, 10% in 1989, and 11% in 1999. This would tend to marginally reduce earnings, as recent immigrants fare less well in the labour market than others. However, other compositional shifts, notably the aging of the low-income population (11% were aged 45-54 in 1989, compared to 18% in 1999) would likely more than offset this. Hence, we see no major compositional shifts that would tend to underestimate the earnings of low-income families in 1999 compared to 1989. 1988-1993, 1993-1996, 1996-1999 period.
T able 5: P ercentage Change in L ow-Income, Canada and the P rovinces , Market Income, P opulation <65 1981-1989 1989-1993 1993-1996 1996-1999 1989-1999 1981-1999 This story is mainly relevant for central and eastern Canada. The negative impact of market earnings on low-income was heavily concentrated in the provinces between Newfoundland and Ontario where the 1990-1992 recession was most severe. For example, market-based low-income intensity in Ontario rose 33% between 1989 and 1999. Similar but less dramatic patterns are observed in the Maritime Provinces and Quebec. Manitoba to Alberta, on the other hand, saw relatively little increase in market-based low-income intensity during the recession and over the 1988-1999 period. B.C. more closely resembled the eastern provinces, as declining market earnings resulted in a 36% rise in low-income intensity over the 90s.
The "Direct" Effect of Changes in Transfer Payments on Low-Income Intensity, Rate and Gap
The standard approach to determining the "direct" effect of changes in transfers on low-income is to first compute the low-income rate based on market earnings. Transfers and taxes are then added to income to arrive at disposable income, and low-income computed on that basis. The difference between low-income intensity computed before and after taxes/transfers approximates the direct effect of the transfer system (Blank and Hanratty, 1993; McFate, Smeeding and Rainwater, 1995) . It is referred to here as the direct effect because there are indirect effects which are not accounted for in this "accounting" approach. For example, reductions in EI and social assistance during the 1990s might have reduced the work disincentive effect, and increased employment earnings. This possible behavioural response is not accounted for in this approach (see Kim, 2000 , for a critique of this methodology).
We will demonstrate the approach by example. During the 1981-1989 period, changes in market earnings increased low-income intensity by 9% (as measured by the change in ln(intensity) between 1981 and 1989, Table 5 ). This is simply the change in low-income intensity over the period based on market earnings alone. If the change in transfer payments and taxes between 1981 and 1989 had had no increased compensating effect, low-income intensity after taxes and transfers would also have increased by the same amount (9%) as before taxes and transfers. The effect of taxes and transfers would be the same during both 1981 and 1989 and the change in transfers would have had no effect on the change in low-income. This is represented diagrammatically in Chart 3, panel A. What actually happened? Changes in earnings increased low-income intensity by 9% in the 1980s. But low-income intensity after taxes and transfers actually fell by 13% (Table 6) , resembling the hypothetical example in panel B of Chart 3. The difference ((-13-(9) = -22%)) reflects changes in transfers and taxes. Hence, changes in earnings patterns tended to increase intensity by 9%, and the direct effects of changes in taxes and transfers tended to reduce it by 22%, the end result being a 13% decline in low-income intensity over the 1980s cycle (Table 6 ).
9
One can use change in "level" or the "growth rate" as the indicator of change in the "effect" of transfer/taxes. For ease of presentation in the diagram, we display the "levels" approach (Chart 4). We use the "growth rate" approach in our calculations since it is consistent with the usual practice of focusing on the percentage reduction in low-income before and after transfers, and more importantly, because it allows for the decompositions discussed in the body of the text.
The story in the 1990s was somewhat different. Changes in market earnings at the bottom end of the earnings distribution drove up low-income intensity, by 19% over the 1989-1999 period. Unlike the 1980s, changes in transfers did not offset the decline in earnings, and if anything tended to marginally increase low-income intensity (by 5%), and the end result was an increase of 24% in intensity.
There were important regional variations, however.
(1) In Alberta, declines in transfers raised low-income intensity by 22%, which was partially offset by higher earnings (10%) for a net change of 12%. The changes in transfers mainly affected the low-income gap, and tended to increase the gap by 16% over the 1990s (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) .
(2) In the remaining provinces over the 1989-1999 period, changes in transfer benefits had a relatively small "direct" effect on the rise in low-income intensity, except to the extent that they did not offset the negative effects of changes in employment earnings, as they did during the 1980s.
(3) Transfers behaved very differently during different parts of the cycle, as one would expect. During the recession years of the 1990s, transfers tended to reduce low-income (by about 14% in Canada). During 1993-1996, however, transfers declined more quickly than earnings rose among low-income families, and they had the effect of increasing low-income intensity by 19% in Canada, and by around 30% in Ontario and Alberta during that period. It is during this period that the trend in low-income intensity (after taxes/transfers) deviates from the pattern of economic growth, in part due to decline in transfer payments. This effect can be seen by comparing Charts 1 and 2, where low-income intensity based on market earnings peaks in 1993, but after taxes/transfers it continues to rise until 1996 or 1997 (depending upon the data source). ub periods , 1988-1993 and 1993-1996 (both bas ed on S CF data), and 1996 to 1999 (bas ed on S LID data).
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The Association Between Economic Growth and Market Based LowIncome Intensity
Slow economic growth during the 1990s and the associated effect on employment earnings resulted in substantial upward pressure on low-income intensity, as noted earlier, particularly in central and eastern Canada. It is change in earnings among poorer families that are reflected in these calculations.
But was slow economic growth alone responsible for the observed earnings changes among poorer families, and the resulting effect on low-income? It may be that the association between economic growth and low-income reduction (through earnings) is weakening. As noted in the introduction, this was observed for both Canada and the U.S. during the 1980s (as compared to the 1970s). Rising family earnings inequality could be a mechanism through which such a weakening takes place (see Chart 4). To see if this is the case, we turn to provincial level data on low-income and economic growth. The latter is measured using both the percentage change in GDP per capita, and the change in the natural logarithm of the unemployment rate of individuals aged 25-54. The question we ask in this section is the following: has the relationship between economic growth and low-income statistics weakened in the 1993-1999 expansion period compared to the 1983-1989 expansion period? We answer this question using two different dependent variables: the change in lowincome intensity and, the change in low-income rate. Both variables are based on disposable income.
In the first column of Table 7 , we regress the change in low-income intensity on the following set of explanatory variables: an intercept term, dummy variables for various sub-periods (1981-1982, 1983-1989, 1990-1992, 1993-1999) , changes in the natural logarithm of the unemployment rate of individuals aged 25-54, interaction terms between the unemployment rate variable and specific sub-periods, changes in average transfers (net of taxes) in the bottom decile of the distribution of adjusted-equivalent family disposable income, provincial controls and, demographic controls. The period covered is 1981-1999. 10 The aforementioned interaction terms allow the effect of unemployment to vary across some subperiods. The 1983-1989 period is selected as the reference (omitted) period. Following Osberg (2000), we use the change in the natural logarithm of the unemployment rate to account for the possibility that decreases in unemployment may be more effective in reducing low-income intensity when they occur at low levels of unemployment. The demographic controls include: changes in the percentage of individuals living in lone-parent families, changes in the percentage of individuals living in families whose major income recipient immigrated 10 years ago or less, changes in the percentage of individuals living in families whose major income recipient immigrated more than 10 years ago and, changes in the percentage of individuals living in families whose major income recipient has a university degree.
The regression results indicate that-as expected-increases in the relative importance of loneparent families tend to increase low-income intensity. Increases in unemployment and decreases in transfers have a similar effect. The dummy variable for the 1993-1999 period is statistically significant, indicating that-all else equal-the increase in low-income intensity observed during that period was 0.003 higher than that for the 1983-1989 period. However, the interaction term between the unemployment rate variable and the 1993-1999 period is not significant. This suggests that the propensity of lower unemployment to reduce low-income intensity did not change between the 1993-1999 period and the 1983-1989 period.
The second column of Table 7 shows that the same story holds when we compare the 1993-1997 (rather than 1993-1999) period to the 1983-1989 period. We change time periods because, as noted earlier, it was during the 1993-1997 period that low-income intensity continued to rise in spite of increasing economic growth. Interestingly, the adjusted R squared increases by 3 percentage points with this specification, thereby indicating that allowing the patterns to differ between 1993-1997 and 1998-1999 provides a better fit of the model with the data.
In the third and fourth columns of Table 7 , we replicate the first two columns for the 1983-191999 period. 11 The results remained essentially unchanged. In the last two columns, we replace the unemployment rate variable (and the associated interaction terms) by the percentage change in in GDP per capita observed during the previous year. We use a one-year lag to allow for the possibility that strong economic growth may take time to improve labour market conditions of low-skilled workers and thus, to reduce low-income intensity. 12 The coefficient on changes in
10
The regressions are run using ordinary least squares. Observations are weighted using the share of the population of each province in the Canadian population in a given year. SCF data are used for the 1981-1995 period while SLID data are used for the 1996-1999 period.
11
We restrict the sample to the 1983-99 period in order to make comparisons with specifications which use the lagged changes in GDP per capita as a measure of economic growth. The log causes us to lose the first years in the sample.
12
The rationale for lagging changes in GDP per capita is simple: increases in output may first induce increases in hours of work and then increases in hiring of new employees. Combined with the possibility that semi-skilled workers may be hired before low-skilled workers, this explains why economic growth may take time to improve the employment earnings of low-skilled workers and thus, to reduce low-income intensity.
GDP per capita is significant and has the expected sign. Contrary to what we found using the unemployment rate variable as a measure of economic growth, we find no upward shift in lowincome intensity during the 1993-1999 (or 1993-1997) period. Rather, the interaction term between the economic growth variable and the 1993-1999 period is now significant and suggests that the relationship between economic growth and low-income intensity has weakened between 1983-1989 and 1993-1999 . A similar conclusion applies when we focus on the 1993-1997 period.
All the aforementioned findings hold when we consider changes in low-income rate rather than changes in low-income intensity (Table 8) . Hence, while models using changes in unemployment as a measure of economic growth suggest no changes in the relationship between economic growth and low-income intensity (rate), models using growth rates of GDP per capita suggest a weakening of this relationship between the mid-1990s and the 1980s.
The bottom line is that the mid-1990s were somehow different than the 1980s. Chart 5 provides some clues as to why this was the case. During the expansion of 1983 to 1987, market earnings of families in the bottom quintile of the distribution of (adjusted-equivalent) disposable income rose roughly $900 (in 1996 constant dollars). In contrast, they remained essentially unchanged during the 1993 and 1997 expansion. In addition, net transfers (i.e. social transfers minus taxes) fell more during the 1993-97 period ($660) than during the 1983-87 period ($479). As a result, disposable income of these families fell during the 1993-97 period after rising during the 1983-87 period. This suggests that the 1993-97 period did not induce a decrease in low-income intensity (rate) mainly because it did not generate any gains in employment earnings among families in the bottom quintile. % Lone-Parent : change in the % of individuals living in lone-parent families. % New immigrants : change in the % of individuals living in families whose major income recipient immigrated 10 years ago or l Transfers = changes in average transfers in the bottom quintile of the distribution of (adjusted-equivalent) disposable income. d9399 = 1 if year is between 1993 and 1999, d9397 = 1 if year is between 1993 and 1997, etc. lnurate = changes in the natural logarithm of unemployment rate of individuals aged 25-54. g1 = growth rate of GDP per capita in previous year.
The dependent variable is the change in low-income intensity. Other controls include 9 provincial dummies (reference group is Ontario), changes in the % of individuals in families whose major income recipient immigrated more than 10 years ago and chang in the % of individuals in families whose major income recipient has a university degree. * : statistically significant at the 10% level; ** : statistically significant at the 5% level. % Lone-Parent : change in the % of individuals living in lone-parent families. % New immigrants : change in the % of individuals living in families whose major income recipient immigrated 10 years ago or l Transfers = changes in average transfers in the bottom quintile of the distribution of (adjusted-equivalent) disposable income. d9399 = 1 if year is between 1993 and 1999, d9397 = 1 if year is between 1993 and 1997, etc. lnurate = changes in the natural logarithm of unemployment rate of individuals aged 25-54. g1 = growth rate of GDP per capita in previous year.
The dependent variable is the change in low-income rate. Other controls include 9 provincial dummies (reference group is Ontario), changes in the % of individuals in families whose major income recipient immigrated more than 10 years ago and chang in the % of individuals in families whose major income recipient has a university degree. * : statistically significant at the 10% level; ** : statistically significant at the 5% level. 
Conclusion
Low-income intensity was higher in Canada through the mid-and latter half of the 1990s (compared to the 1980s) for a number of reasons. GDP and employment growth was slower during the recovery period of the 1990s than the 1980s (Picot and Heisz, 2000) . Hence, so too was the improvement in low-income that is driven by an increase in aggregate employment. In this environment of declining employment earnings among the low-income population, transfer benefits did not expand over the cycle (as they did during the 90s) to replace lost earnings. These factors taken together resulting in higher low-income during the mid and late 90s then during the 1980s.
Seven years into the economic expansion, 1999, both the low-income rate, and the low-income gap, together referred to as low-income intensity, were higher than for a comparable period during the 1980s (1989) in all regions except Manitoba and Saskatchewan.
Earnings declines among poorer families tended to increase low-income substantially during the 1990s as they did during the 1980s. However, this story was primarily relevant for central and eastern Canada and B.C. In the remainder of the west, where the 1990s recession was much less pronounced, the negative effect of changes in employment earnings on low-income was substantially muted.
During the 1980s, increases in transfers more than offset the negative effects of earnings changes, and low-income intensity declined. Over the 1989-1999 period, transfers did not offset the negative effects of earnings patterns. Rather, changes in benefits tended to contribute marginally to an increase in low-income intensity. Changes in transfers typically have a greater impact on the low-income gap than on the low-income rate. Declining transfer benefits had their greatest effect on low-income intensity in Alberta, and they were associated primarily with increases in the depth of low-income (the gap).
Whether or not the relationship between economic growth and low-income intensity has weakened in the 1990s compared to the 1980s is unclear at this point. What is clear is that, contrary to the 1983-1987 period, the 1993-1997 period did not generate any gains in employment earnings among families most likely to live in low income. Whether or not such a trend will persist in the future remains to be seen. Thus, while it is premature to conclude that a weaker link between economic growth and low-income intensity is now a new feature of the Canadian labour market, the mid-1990s have reminded us of a simple idea: economic growth must generate earnings gains among low-skilled workers to succeed in lowering low-income intensity. This did not occur during much of the recovery of the 1990s.
While the Sen-Shorrocks-Thon index and related measures (e.g. Foster, Greer and Thorbecke, 1984) represent considerable advance in both the theory and measurement of poverty, neither the theory nor the measures have had much impact in part because such indexes do not have a readily intuitive interpretation. As Osberg and Xu (1997, 1998 ) point out, however, the mean of X i , i.e., µ (X), is simply the weighted sum of the average low-income gap ratio among low-income families and the average low-income gap ratio of families not in low-income (i.e. zero) where the weights are the corresponding population proportions (i.e. the low-income rate and one minus the low-income rate) so that:
and the SST index can be rewritten as:
For the purpose of decomposing the intensity measure, it is sometimes useful to express Equation (3) in log form as:
(5) ln(P(Y;z)) = ln(RATE) + ln(GAP) + ln(1+G(X)) so that the overall change in the index between any two points in time (or between two population groups or regions), can be expressed as the sum of the change in its components as in:
(6) OQ3<] OQ5$7( OQ*$3 OQ* As shown by Osberg and Xu's (1997) analysis of LIS data, changes in [1 + G (X)] account for very little of the change in the overall poverty profile so that, in practice, changes in low-income intensity can be approximated by the product of changes in the poverty rate and the average poverty gap ratio of the poor. Moreover, when the amount of change is not large, a difference in logs is closely approximated by the more familiar percentage change as in:
(7) % change in intensity = % change in the rate + % change in the gap
The percentage change equation is an approximation of the logarithmic identity in (5) and is reasonable when the magnitude of change is small but not when it is quite large (say over 30%).
In this paper, all computations of the extent of change in low-income intensity, rate and the gap, and the effect of earnings and transfers on this change are computed using the change in the natural logarithms. For ease of presentation, this is referred to as percentage change in the text, however. Change in transfers tended to change low-income intensity by:
Analytical Studies Branch -Research Paper Series -27 - 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1998 We prefer this approach to that of attempting to adjust the levels in SLID to match those in SCF. In this way, the possible bias in the results due to differences in levels between the two surveys is avoided.
